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Abstract 

In a PCI bus system comprising an initiator and a target, wherein data is 
transferred from the target via a PCI bus in response to access from the 
initiator, a time interval period required from access to data transfer is 
stored as latency information in the target. The latency information is 
transferred from the target to the initiator in response to access requests 
from the initiator. The initiator determines the next access timing from the 
relevant latency information. Thereby, a PCI bus occupation time due to 

repeated access requests can be shortened. U?_ 
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spc i Ax^fl-LTitfi-f-s^-yy h<h£f«;LfcP 
c i ax • v-x^aic&^t. Ha, state 

2HrT-5 PC I AX • -^rA. /0 

Mteu-rx u h7-rs*i*ic, wfs-fx 
->x-*£a&mu tai5^x->x-^«, mm^-^T-y 

T-^-trx-r^ct&^t-r^pc i ax • >-x^a. 

[s»#3i3] »*9liK:*^T. MfE-f xi^x-* 

X^gSr^bTiaiEPC I AXtC&i^£n£:CPUT& 
0. Wfe^-y-y h«. WtfiPC I AXfcttttSn&P 
C I r/H7T?»5ui:*»att5PC I AX • ->X 20 
rA. 

[it#3l4] it*^3{C*3tiT. mm^-^-y H*. 

mepci A*x»cs^^nfcffi?iA*xyu v'Tfe-sc 

tSr^mfT^P C I AX • v'X^A. 
[§t*«5] »#3I4K*S>»T, SfrSEffiSA'X^'J -y 

SntUli^t^lllSttSPC I AX • v-X^A. 
C I AX • vXrA. 

ta*^7] pc i Axics^sn^^-y-y htcfe 

V»T, tfrlBPC I/\*XS:^bT-^x6tl^7'^-feXg* 

S"fiii«s*iifrr*#as«i*.. ssKf^-Hii 
^satepc i ;u±i:m*t4 c isi«ifcts 

V ho 

[5g9§<&i*«fflfci&91] 

[0 0 0 1 ] 40 

— ^7 ht*PC I (Peripheral Component Interconn 
ect ) AXSrtf-LT&flSl/fcP C I AX • vX^AlcH 

[0 0 0 2] 

[&*£>&«] -figtC, PC I AX • ->XxA 

ICtt, (CPU) WXh-PCiyU7 

->* £tf-LT, PC I AXtcS^-T-Sxi:* 

(C. aHPC I AXtC*fLTPC lfA'-f^^Lfc 
MSttSyXfA^S. C®i54PCI/U' 50 
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->X^AtC*5^T«, PCl;Ul;*fLT, JE(C. i£3i 
AX^'J yi?&&Wl?2>tmz, SKffiSSAX^U r/ 

[0 0 0 3] uCDJ:54P C I /U • ->Xf A©S§> 
CPUi*X I — PC I yj y zStZ&WrrZfrX bA 
X±IC«, 09*fcf. 6 6MH z (DZOy iMCpJJSJLT. 
y-^Cit^rf^nT^O, PCIr/HX, ife 

na. *£3gA*xyj yv't, pc i ^A'-rxtop^irig 

mtltzPC I AX±Ktt, 3 3MHz©^D-yi7(C|^ 

fflLi, f-^^eisnxus. sic t£3iA*x*ti 

SA/UfflS^, ^SJ£51AX±tC«, 8MHz©i7D 

Stfi6SrfflAfc->X^AT«, *:X hAX±C0x-^©e 
ffi^AX±<Dy-*f£Mj$gCO*<J8fgK3SL 
T*30. ffi^, PC I AX-tcoy-^giH^te. ffi3B 

[0 0 0 4] 

[%^^*ftLJ:a fT-SSIS] ccl(DPCi;u- 

XSftf^iUT, CPUA^PCIrA'-fX, sS^te. it 
SMAXyA^X^CDT^-feXWjfl^ PCIfA'-f 

xfr £i£^AxyAWx^©7^irxffijfr^;fe£#. C 
n?> cot ^-txtijf^trtt, ^n^-'ncottfpascoa^^ 

<EiSlA7*-V>Xtt<£jgxA-1 , XtJ;oT^IfB$ 
-->X-5'(cg3l|-ri.5 ; -^^ffl^-rs*t?> ftfc»«r-6 

yA*-rx^ffiffl^nfc«-&. jta/ufA'-r xic&n 
3 ^ □ y trn«. ;r©* n y ^r«. 

*:X h/\*X±Tti, 2 4i7D-y^feC0gV^^t^:^T 
[0 0 0 5] :©j;3l;, 5>—?y htt. -fXyl-^ 

[0 0 0 6] AX*«6lkK:i5*Lfctt!8*« 
^<»^. 'J 1-7^11**^-^7 h*»6-fx->x-3r 

x*7^->3 >*Sffll/fcPC I ;n*x • ->x^Afcjg?g;* 
llTV^. dCOPC I AX • yXrAflt -fX->X- 

C I AX©ffiffl**#x.e.tl^t. -f x->x-^«7 h* 
lyXi&^-y-y ^-^Ht — «rW 
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[0 0 0 7] •Jh7-fl«ltfci'-yx 
fls*3tt*-yy Mc#LTfr'3. 3S<Z)7^izX»f£ 

[0008] ^tni:bT%, c:n£<£«j£Tte, pc 
i Axa**sifcK£W£n£c£:a*^<, m*&$krty* 

[0 0 0 9] «0|0§MH PCI/Ul:*WSflffl 

7^"V>X^it^^PC I AX • $/Xt*A&«« 20 

[0 0 10]*58«©i<D@«H PC I AXlC&tt* 

SfflbfcPC I AX • yXfA^iftt^Cit'fe^o 
[0011] *«9I0>MtCft&<DBWtt* T9ttfr*>T 

So 

[0 0 12] 

itlH -f-v-X-^^ Si<-yX-^^f>07^ 
-trXiCJ: 0, StriB^x^x-^ic^UT, ^-*£i§fs 
— y-; hi^IAfcPC I AX • v-Xt-AIC*^ 
T, »B^-yyHl IME-f = 5/x-^*60T^ir 

-fxi/x-^d^©T^i:^SrS^*t- *9fBK^> 
5/««*jttE-fx>/X-^tc3l«-r<5PC I/U • yZ 

[0013] *asw©fl&co^ifico»jB^ctntf, -<xv ^ 

X-^^e><7)7^irXS:§^T^e>x-^^:j3lfi*rS* 

y*y h^#^,n§o 

[0 0 14] 

-*»©»Ii:«-5PC I AX • yXfAS:l«^p 
HlKl«anTti*J:5H, *3WJ*»liT**PC I 
AX • y^rAH CPU 1 1 , *^EU 1 2, fttf, * 
^EU 1 2 ftfWHrra/^'J • 3>hP-7 1 3 <h£fift 50 
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CPUl llktf/tU • a>bn-7l 3tt*Xh 
• ax i 4 i:»»snt^5o 

[0 0 15] MtC, a^$nfc^x h • AX 1 4t£te, 
^XhPCiyUyylS^^nt^O, s^*x 

XhPCI^'J^yl 5Ktt, PC I AX 1 6 

nx&o, BSSti&PCi;ui6i:il HScpci 
^a-tx i 7 i 1 7 2^«iasnt^s. 

[0 0 16] 0^$n^:«T'«, t£3SAX18j&* 

RWSnTisO, PC I AX 1 6 (htl/U 1 8 <hOPfl 

XI 8tCte, M/Uf/HX2 oa*«»2nTv>*. 
JKOck-Sfc. PCIAX16te, PCI/U-yXfA 

rtJcBMtsnfcjBjaaswio^A-fxi 7 l, 172. 

.Ro, PC I/U • yXfA^^CPUHft^bft 

WhPCI^J'r/15, J£3IAx:/'J vyl 9«ftc 
•t*^U ^yiS^fflltl^o 
[0 0 17] PCI/U«yXfAtH PCIA7 1 
6 K^-^ei££fT&5 ttl) vX^r/H XSr-Txi/ 

A-f X*^— Jr*y htff-K. HSSn&WTtt, CPU 
11, «hPCiy ] J'ryl5, PCI 5Vt-f X 1 7 
1, 17 2, Jil/Uy'J'yyHWxyX-^i 

9, PCI ^A-f X 1 7 1 , 17 2, |£5S^NW X 2 0 

[0 0 18] jgtC, PC I AX • yXfAtH Ui^yj 

(S*. *^HPCI^Jy^l5*«*fe5) tC*fb 
T, PC I AX 1 6(D«M!»|i*tUU T-t:5^£& 
JiilfpJ£#T«J«>T, PCI AX 1 6 JfC^r — 9<D$k£& 

[0 0 19] JICIT, *X h • AX 1 4±tCte, 6 6M 

C I AX 1 6 RtfttSSAX 1 8 iitcte, ^n-etl 3 3 M 
HzSl/8MH z <D 9 U y £7 T:r — ^ ISM 5 

tlS. "5 *X h • AX 1 4, PC I AX 1 

6, &tfi£!SAxi 8fc:«, *n^n»a5?Dy?T 
x-^eM**fftona. z.<Dfz#>. cpuh 
stxi£3SA*xxA*<x2 o^n^n-f-yx-^a^ 

^e>S£3SA*x^A r < x 2 oa^gffl^-.^&st^-c 

KB-r*«rlW (^a-y^S:) CTAtf, JK3SAX1 8 

n^u^cas. si, -rxv-x-37^T^irxB**m 



5 

LT*^. 9- fv b&gtVW'r-9 : £fcj£-rz>£.T'\Z 
CO 0 2 0] i2*#ILT, ±ieL-fcPC I A'X • > 

xyAODfW^i^-r*. 0 2X«, mwz-mfrtz 
fztb\Z. -fXv-X-* 2 1 . ^7^2 2. Rtf, 7 

-¥?2 3ffl<D®mz-D^Tm.w-?z>, £-r. -1*X->X 

-*2 l«T-t'^2 3l:MbTlk'7KDREQ#4 
79=7-47 (BD^, T+>— h) IcUX. PCIA'XOffi 

\L9 2 3«1 tfy h(DGNT#S:7i'f''f y (T+>— 
h) t£bX. 1 ICPC I A'XCDffifflBf"! 

[0 0 2 1] &ffliF5J£§tt£i, -f X->X-* 2 1 
tt, 3 2 tfy htf)* — y -y h 2 2 ICffiii-f £7 Fl/X£ 

ADm#tLTiiai-rs. c ex. Aummm^m^ 
»*.&*rrtBasn*. TFi/xft 

2 2^«»$n-5o -f x->x— 9 2 1 tt. FR 

AME^T^TV^fCU PCI/U^ffiSnt^ 

CO 0 2 2] m^X. 9—fv F22«DEVSEL# 

X, -fx->X-^2 \-BLTS-9-fv Y2 2ifimz^mn 
«fcttlBC&*£. -fX->X-^2 lS^-y-y h2 
2«, ^n-?niRDY#ai):TRDY#$7i'T'f^ 

y-y h 2 2flHlCt)»-5JltS:ifti*bT^4. 
CO 0 2 3] CCDi'SlC, h 2 2HTRDY# 

fiDRrWC h7>X7^va >»wfc§X#;&:^«-&, X^ 

— tUZftlt), b 2 2 HDE VS EL#£tiJXj 
lTh7>X7^-/3>l;$St5Ct*it. Sfc. 
^-y-^2 2«STOP#l:J;oT, h7>XT^7-> 

CO 0 2 4] ±Clfc¥MClfcd(-9T. i§#CD«^. 
-f XV-X-* 2 1 frt>9->?v F 2 2 \ZttLTh?>X 
79isa>&ffl%rC&Z>tf, ifebfcJcolC, <X->X 

— 92 1 A-FRAME #ST5'7 L -f ^CUT, PCI 

t>. 9 — ify F2 2tiDEVSEL#Sr7i75 L W^'lCb 
Tl6«U STOP#lC±-s>X. 4>»fSrM*-r^. ^© 
«t»WB*tt. S«, mVh7>X79~>3>&&*-?Z> 
'Jh7-fS*i:lT< h 2 2 7^6 -fx xX-^ 

2 i {ciMttssn-a. 'j vv-i mxinmzisvzyim&fe 
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SrL^-y'vUl Uh^^ItL, PCI 

h^l'^S^^fC, h7>X7^y3>(; 

CO 0 2 5] Lfc*bT, u©f-f KKh7>X7^ 
-> a l/fc*toT. U F7-fM5R£gtt/t-fx 

->X-*2 ltt. ft«-Jgl«m<Ofiii«. PIS, KCS 
jfc^-y -y h 2 2 tCffiTj-T*. 
10 [0 0 2 6] CCi^lC, f^WHh7>X7i;y3 
>CD$nJS£fToTfc. -f~->X— ^2 1 ICti. #<73'J h 

7-fo3"f5 >y^-^-A^nT^7Sv^^b> -fx->x- 

* 2 l tt, -jgBHBjWBift-rsflEfcK:. F 2 2 

iif. Lfc?MoX, -fryX-5-2 1©U h^^R^ 
—fy F 2 2CDU H7-fI**iPC I A*X±X. MSfc 

CO 0 2 7] 03£#BgLX, *&W<D-$imO]&m\Z 
20 i^PCIAX-xXrAH 0 1 £P] CPU1 
1 . *X HPClXU7yl5, PCI AX 16, PC 
I rAM X171, 17 2, ffil/U^U 7V19, it 
5/U18. Rtf. ifilA'7fAMX2 0t£fATI,> 

tc. cpu i iRtfihx Fpc i 1 5j&H*X-> 

X-^iUTSilfPL. ftfi*. PCIf/HX17 1, 1 
7 2. Rtf. X U 7 y 1 9 -y 7 H t <h b 

xxu >^s? i 9 icffiSA-x i 8 tjHT»«anft«a 

30 AXfA*-fX2 0 tt, IfiS/tTiT'U y v 5 1 9 fCioTSI 

CO 0 2 8] ^-y7htLTMt5#rA*-f 
XI 7 1. 17 2. 19tCtt. 'Jh7'fB*4UJl/fci 
^-CDyA'-f XO^ft,B#P B 1SrBJ^-r-5^J6<D b-r y 
>Hl/yX? 3 0^tt^nT*30. =&K7 L >->-f 
l/^X^30(C«. 7^tXI* (En^. h7>X7^ 

^^cD^T^^nx^-s,, n , f>y-fi/^ 
izmit^tircu^x9^mmLX ! b^\ 

[0 0 2 9] ^^X. -jSWtC. ^-y-y h^T^-feX 
^-y<v H:*^X|SJUX*-5. d0dt*#lt.L.X, 
50 i:MH*<. 
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[0 0 3 0] £<£>8Sfi£-ett. MZ-tt. A— 7:HtO >bT 

pui i. ^ijy^i 5*©-rn->x-^f4. ^-y-y 

hfflCU'-f f>-H*MMilil. -f xvX-^CDXy- 
[0 0 3 1] KT>H»iSttffll)iXirya-'J 
'J h5-f *K*-J-*PRK. Kf>HU^3 0ft 
T. PCI/U±TH, ?-y»/ Ml STOP#iH 10 

mz* u-r 5 i >->-fit«*'r x->x— ^ksiiht*. 

[0 0 3 2] -fx yl-^lW-yy h#6V"f 

[0033] 04*#fl8br, ^m<D—mm<omwz 

-f-->I- CPU1 ironic. £T#Ui 
S«S*I*.T*J?>. HSSntflill. SgfiStCte, -fx 

T, X^-y^S 1 fC&t^T. ^-y-y Hc7y--fcX£M 
#U m»T, X^-y yS 2 Cfe^T, 
■J H?<*«t9fcMWflftSn*. U h9-f J&*£tt 
n«. X^-yT/S 3tC^ff Lt, h#><b-f x-> 

x-^-v. x— *#*«&7*-c<ga££n*. 

[0 0 3 4] ^r-y^S 2 tC*JV>T, y>y h 

A^'Jh7-fWofcS^ -f xvx-^CD5as«XT- 
•yT'S 4lC^&. Xf7^S 4f tt, ^— y>y h 7^ ill 
Stltt&K ^>^-fttffiCUitd*oT, -fX->X- 

^tertg^-rv^-tr-y M, 'J h^-f SU-f 5=->~><1f 30 

/wii»ftsnT^5fca&, -rxv-x-^nsuw^-y 

[0035] -A\z. &—yy b<DWimz-o^xmm-r 
s„ t-r. **e*^-yy ho*^k:tt, Ms&Lfcj^ 

(-> -fx->X— ^3j»6 7^-fe^*SttTx— 

SBlCftASnfeU-f y-y'y-i WT.ZXZ^&tv h LT 

Sr^LTgE^SnfcJKSBAX^A'-f X 2 0 ©if-^tcte, 
ffiSIAX 1 8 tCSf^nfcg-ffiSgA'X^A'-f X 2 0 [CO 
V>T<£>ti»$6£ SBttttRM* 7 U -y v 1 9 (Ct&iW b T*3 

XxA*-f X 2 0 ZMW-fZo 
[0 0 3 6] «T. t£3BAX>"J -y>-- 1 9 Lit* 

J£3IAxyj -yvl 9tt, Xt'V^S S 1 (C^-fJ:? 55 
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fc. StffilA'X^U'r^l 9tCj£^3ft£:&i£31AX 
T/HX2 0 icp-TS^A'-f Xt»«**£3iA*xyj r/ 

i 9<D\Hmzm\f*>titci'i?x?\zwtfe2tix^z>. z 

X^Dh^Wafc*^^ *»K:J;oT, xA'-fXIt 

[0037] ;;t, -fxv-x— ^^e.. ^-SifiKxA* 
-f X 2 0iC*f-T?)T^-feX^bfc*-&. SMS/U 
yj'yyHTll 7y*-feXCDilj3l?£X-r y S 2 T 

*. «. tUT^nfeU-f ^>->-f*««U h^-f B**» 

[0 0 3 8] ^(C, JfiSyU^'Jy^HTIt Xf7 
S 3 tCJfcHT. U h7-f «rS*L-T^-5ffla*«t*S 
LT^Sj^Sd^WJtU 'J h^-f £g#LTV>-S$ftS 
&8lggUTV^lttl«, XfyT'S S 4fcjttr. flfi*, 
XfyT'S S 3 |C*V>T, 'Jh7-f©j»*iftt)TH3 
jai^iSLT^^ii:^ jta/U^'J -y>*l 9T-« 
>£3n-5<i:> X^>y y'S S 5 IZ&^T, SlA'X^'J7 
yl 9«, -f X->X-^(C'J h9'f***tti-rt*clC, 

[0 0 3 9]— yj. Uh7^©Mfi:/ioTt^iiI?: 
«H*L-0»fc^#&. JHW^iJvfl 9«, Xf7 

^"s'S4fc*v>r. f&m&mTvtcVtmiz&^T. u h 

r-fKf^wttttllc***^^***-*-*. 'Jh7-fi^ 
©WffiC&oTl^fctttUi, Xr77'SS6i;i0, -f 

'j7*S S 2 

[0 0 4 0] Sfc. XT7 y*S S 4tC43V^T, Uh^-f 

#*©«J8i:»5Ci*tfiJ£$n5t, -fx->x-^ic 

7 L >v-f **$:SS-f x->X-^t;3iaiLT. Xf7 7 
S S 2 

[0 0 4 1] li-ftltCbTfc, S'JW^A-f XTS^Tiz-b 
X*t3f5fc«^irfe. tI/U7U7yl9H Sfi^ff 

!C 7 9 -fe X L fc. -f X -> X- 37 ic L fcffl . 

[0042] h^SE-riy-f f->->^mm\mr 

<D£v\Zl,TBtW2tl%. St*, ^-yy WCIt 
A*-fX17 1, 17 2t*5i^l:lt #PClTA'-f 
X171, 1 7 2 g-P C I xA'-f XtCjCCfcHW© 
U-f T->->^«S*Iy-f ?>->-f l/yX^l;»Hl, M 
^-y7h*5«?l/U7'Jyyi 9©I^C«, S 
S7!J yyg#©Wf> ->-f Wffi £ . JfcSIxA-f X 

-ff>y-ffii:LT 1 
[0 0 4 3] ±f2LfcJ:5^U-f r->W 1S«^PC I 
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^A-fX 17 1, 17 2, ttSA^^U «y5?l 

y h a*i£5SAX T*tt, U h v -f 

[0 0 4 4] ±Bl/fc«W(lt ^yhfrSf-** iff 

u-f y>w h*>5>f x^x— ^kshi 

[0 0 4 5] 

[0 0 4 6] mz, PCIyXfAtli T-tf— F 

ffl^Tfe6^i:tl:a:oT^Sfc», £<B1M KA> F 

Tt>^U PCI/UO^Ph3W*gi 

\z, PC I AXO^o hn;KO*«*BB»S:fiJfflrs« 

tt, MaiL^ctaiC. 7H1/X7x-X (#JxJ£, to 30 
- t 1) 5*— ^jc— X (fliil t 3 - t 4) t 

z^m'tzt, ^(Dm&iz \z. ADin t—9v^— 

X\z&\,>Tte#'-yy h^5> K7'f7'sn§utl:6o 

t&o, u h^-rpt ( 1 3 - t 4) tcte, faH, 

CDR^tUbNim (t3-t4) £?iJfflLT, 0 6 tC^f 
i;5tc, t3-t4<0»WL TRDY#tt7?f^^l: 

—Vv i*frZAVM\Zl/^T>i'mm$:mm'?Z>Z£\Z 40 
cfcoL U-f x>v-f ««&-f x*>x— ^KSttarTE 
i*tT£5o CCOcfc^) (3, TRD Y#^7^r>{ ^IC 1/ 
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[0 0 4 7] *5§91tC^£PC I AX • '/XtAC 
[0 0 4 8] 

65 s — ^*CaS"T*P C I AX • ->^fM:«^T, 9 

PC I A^iDiSWWrmfcfflWr*, lt#oT, PCI 
[0®<&fffim&Itt9i] 

[0 1 ] *^<2ii/B£n£P C I AX • v'X^AG)* 
[0 2] 0 1tC^$nfcPC I AX • S/X^A^Klff £ 
[0 3 ] #*IJH<D— **<0»IBK:«a P C I AX • >X 

^ a <d m jbs t ift m T z> tz » co y d ^ ^ m -e & * <> 
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